I n 2016, the World Health Organization (WHO) estimated that there were 147,000 cases and 12,500 deaths worldwide from tuberculosis, which is predominantly caused by Mycobacterium bovis. However, because of the lack of comprehensive surveillance data, particularly from developing countries, actual illness and death could exceed this estimate (1, 2) . To enhance efforts at addressing zoonotic TB, multiple international organizations collaboratively developed and recently released the Roadmap for Zoonotic Tuberculosis (1) . The roadmap states 3 objectives, the first of which is to collect more accurate scientific evidence on zoonotic TB through improved surveillance efforts.
In Ethiopia, ≈80% of persons live in rural areas, where most of the population harvests crops or raises livestock (3) . Because of the pastoral lifestyle, the burden of zoonotic TB is thought to be high in such rural communities because of a perceived higher risk of acquiring M. bovis infection (2) . In 2013, Müller et al. estimated the proportion of all forms of TB cases caused by M. bovis in Ethiopia to be 17% (4) . For this study, we evaluated the contribution of M. bovis toward causing pulmonary TB in Ethiopia.
We obtained a total of 1,785 stored M. tuberculosis complex isolates collected from patients testing An estimated 17% of all tuberculosis cases in Ethiopia are caused by Mycobacterium bovis. We used M. tuberculosis complex isolates to identify the prevalence of M. bovis as the cause of pulmonary tuberculosis. Our findings indicate that the proportion of pulmonary tuberculosis due to M. bovis is small (0.12%). positive in smear tests. These tests were performed in 32 health facilities across Ethiopia during November 2011-June 2013 as part of a drug resistance survey. Among the 32 sites enrolled in the drug resistance survey, 30 sites had participated in an earlier survey in 2003-2005; two additional sites were selected from the Gambella and Benishangul Gumuz regions to ensure that >1 health facility from each region was included (Table) . We included data from all patients with positive results for TB on consecutive sputum smear tests.
To identify species, region of difference (RD) 9and RD4-based PCR procedures were performed using HVD primers and QIAGEN HotStarTaq Master Mix reagents (QIAGEN, https://www.qiagen.com), which were described in earlier studies (5) (6) (7) (8) This study has certain limitations. We used M. tuberculosis complex isolates collected from a sentinel drug resistance survey. Data from smears testing negative for pulmonary TB cases, which account for some proportion of PTB and extrapulmonary TB cases, were not included.
One possible alternative explanation for finding few cases of M. bovis as a pathogen in pulmonary TB is that M. bovis may have been acquired through ingestion of food from livestock infected with extrapulmonary TB (7) . In that case, sputum might not have been the ideal technique for isolating M. bovis samples. Previous studies in Ethiopia reported variable (0%-16%) prevalence of M. bovis in extrapulmonary TB patients (8, 9) . A second possible reason could be the low prevalence of bovine TB in zebu cattle, which comprise >95% of the cattle population of Ethiopia (10) and have been reported to have lower infection rates with M. bovis than other types of cattle. In addition, most cattle husbandry in Ethiopia is on extensively managed small farms in open fields, which poses a low risk for the spread of bovine TB (7) . Thus, a low prevalence of bovine TB in the Ethiopia cattle population could result in a limited rate of transmission to humans.
This study included samples from all regions of Ethiopia to identify the prevalence of bovine TB among patients with pulmonary TB. We found that M. bovis was an etiologic agent of human pulmonary TB in only a small fraction of cases, a lower proportion than previously estimated. This finding indicates that aerosol transmission of M. bovis from livestock to humans is rare. A useful focus for future efforts might be to implement or strengthen pasteurization programs in M. bovis-prevalent areas to limit possible transmission of bovine TB through the consumption of dairy products. 
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Using shotgun metagenomics, we identified an imported case of multidrug-resistant Mycobacterium leprae in a Filipino resident of Saudi Arabia in 2017. We determined the phylogenomic lineage (3K1) and identified mutations in rpoB and rrs corresponding to the multidrug-resistance phenotype clinically observed. Metagenomics sequencing can be used to identify multidrug-resistant M. leprae.
Metagenomics of Imported Multidrug-Resistant Mycobacterium leprae, Saudi Arabia, 2017
Qingtian Guan, Talal S. Almutairi, Tahani Alhalouli, Arnab Pain, 1 Faisal Alasmari 1
